The most common synthesis of phosphorus trichloride involves reacting white phosphorus (P4) with chlorine gas (Cl2). The reaction typically occurs in the presence of a catalyst, such as red phosphorus or iodine. The overall reaction can be represented as:

P4+6Cl2→4PCl3P4​+6Cl2​→4PCl3​

The reaction takes place at elevated temperatures and may involve multiple steps. Catalysts help initiate the reaction and promote its efficiency. 

----
Dimethyl sulfate is commonly synthesized through the reaction of sulfuric acid (H2SO4) with methanol (CH3OH). The reaction can be represented as follows:

2 CH3OH+H2SO4→(CH3O)2SO22CH3​OH+H2​SO4​→(CH3​O)2​SO2​

In this reaction, sulfuric acid acts as a dehydrating agent, removing water from the methanol molecules and forming dimethyl sulfate. It's important to note that this synthesis requires careful handling and appropriate safety precautions, as dimethyl sulfate is a highly toxic and reactive compound.

----
Phosphorus oxychloride (POCl3) is commonly synthesized by the reaction of phosphorus pentachloride (PCl5) with oxygen (O2). The reaction can be represented as follows:

PCl5+O2→2 POCl3PCl5​+O2​→2POCl3​

In this reaction, phosphorus pentachloride reacts with oxygen to form phosphorus oxychloride and chlorine gas. The reaction is typically carried out at elevated temperatures.

----
Diethyl malonate is commonly synthesized through the reaction of malonic acid with ethanol in the presence of an acid catalyst. The reaction can be represented as follows:

HOOCCH2COOH+2 C2H5OH→CatalystHOOCC(CH2COOC2H5)2+H2OHOOCCH2​COOH+2C2​H5​OHCatalyst

​HOOCC(CH2​COOC2​H5​)2​+H2​O

In this reaction, malonic acid reacts with ethanol to form diethyl malonate and water. The acid catalyst is often used to facilitate the esterification reaction.

----
Diisopropylamine is commonly synthesized through the reaction of isopropyl alcohol (propan-2-ol) with ammonia (NH3). The reaction can be represented as follows:

2 C3H7OH+2 NH3→2 C3H7NH2+2 H2O2C3​H7​OH+2NH3​→2C3​H7​NH2​+2H2​O

In this reaction, isopropyl alcohol reacts with ammonia to form diisopropylamine and water. The reaction is typically carried out under suitable conditions, and purification steps may be necessary to obtain the desired product in high purity.

----
Phosphorus pentasulfide (P4S10P4​S10​) is commonly synthesized by the direct combination of elemental phosphorus (P4P4​) and sulfur (S8S8​) at elevated temperatures. The balanced chemical equation for this reaction is:

P4+10S8→P4S10P4​+10S8​→P4​S10​

This reaction typically takes place in a controlled environment, often using specialized apparatus due to the high reactivity of the elements involved. The synthesis is exothermic, and it's crucial to handle the materials and the reaction conditions with care.

----

